
CYPRESS 



CY7C199 



Features 

• High speed 
— 10 ns 

• FasttooE 

• CMOS for optimum speed/power 

• Low active power 

— 467 mW (max, 12 ns "L" version) 

• Low standby power 

— 0.275 mW (max, "L" version) 

• 2V data retention ("L" version^ly) 

• Easy memory expansion with CE and OE features 

• TTL-compatible inputs and outputs 

• Automatic power-down when deselected 

Functional Description 

The CY7C199 is a high-performance CMOS static RAIVI 
organized as 32,768 words by 8 bits. Easy memory expansion 



32K X 8 Static RAM 

is provided by an active LOW Chip Enable (CE) and active 
LOW Output Enable (OE) and three-state drivers. This device 
has an automatic power-down feature, reducing the power 
consumption by 81% when deselected. The CY7C199 is in the 
standard 300-mil-wide DIP, SOJ, and LCC packages. 

An active LOW Write Enable signal (WE) controls the 
writing/reading operation of the memory. When CE and WE 
inputs are both LOW, data on the eight data input/output pins 
(I/Oq through I/O7) is written into the memory location 
addressed by the address present on the address pins (Ag 
through A.14). Reading the device is accomplished by selecting 
the device and enabling the outputs, CE and OE active LOW, 
while WE remains inactive or HIGH. Under these conditions, 
the contents of the location addressed by the information on 
address pins are present on the eight data input/output pins. 

The input/output pins remain in a high-impedance state unless 
the chip is selected, outputs are enabled, and Write Enable 
(WE) is HIGH. A die coat is used to improve alpha immunity. 
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Pin Configurations 
DIP / SOJ / SOIC 
Top View 



■l/Oo 
■I/O1 
■I/O2 
■I/O3 
■I/O4 
I/O5 
l/Oe 
■I/O7 



A5E 10 

AeC 2 
A7C 3 
AsC 4 
A9C 5 
A10C 6 
All : 7 

A12C 8 
Al3C 9 
AmC 10 
l/OoC 11 
l/OiC 12 
I/O2II 13 
GND C 14 



28 D 
27 H WE 
26 H A4 
25 1 A3 
24 : A2 
23 2 A, 
22: OE 
21 H Ag_ 
20 H CE 
19 1 I/O7 
18 H l/Oe 
17 3 I/O5 
16 3 I/O4 
15 1 I/O3 



LCC 
Top View 
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TSOPI 
Top View 
(not to scale) 



21 □ Ao 

20 □ CE 

19 □ I/O 7 

18 □ I/O 6 

17 □ I/O 5 

16 □ I/O 4 

15 □ I/O 3 

14 □ GND 

13 □ I/O 2 

12 □ I/O 1 

11 □ I/O 

10 □ Al4 

9 □ Ai3 

8 □ A12 



Selection Guide 





7C199 
-8 


7C199 
-10 
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-12 
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-15 
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-20 


7C199 
-25 


7C199 
-35 


7C199 
-45 


Unit 


Maximum Access Time 


8 


10 


12 


15 


20 


25 


35 


45 


ns 


Maximum Operating Current 




120 


110 


160 


155 


150 


150 


140 


140 


mA 


L 




90 


90 


90 


90 


80 


70 




Maximum CMOS Standby Current 




0.5 


0.5 


10 


10 


10 


10 


10 


10 


mA 


L 




0.05 


0.05 


0.05 


0.05 


0.05 


0.05 





Shaded area contains advance information. 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guide- 
lines, not tested.) 

Storage Temperature -65°C to +150°C 

Ambient Temperature with 

Power Applied -55°C to +125°C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) -0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High-Z Statel^l -0.5V to Vqc + 0.5V 

DC Input Voltagel^l -0.5V to Vqc + 0.5V 

Eiectricai ChiaracteristiCS Over the Operating Range (-8, 



CY7C199 



Output Current into Outputs (LOW). 

Static Discharge Voltage 

(per IVIIL-STD-883, Method 3015) 

Latch-up Current 



....20 mA 
> 2001V 

> 200 mA 



Operating Range 



Range 


Ambient Temperaturel^l 


Vcc 


Commercial 


0°C to +70°C 


5V±10% 


Industrial 


-40°C to -i-85°C 


5V±10% 


Military 


-55°C to-Hl25°C 


5V± 10% 



■10, -12, -15)[31 



Parameter 


Description 


Test Conditions 


7C199-8 


7C1 99-10 


7C199-12 


7C199-15 


Unit 


IVIin. 


IVIax. 


IVIin. 


Max. 


Min. 


Max. 


Min. 


Max. 


VoH 


Output HIGH Voltage 


Vcc = l^ii^-, loH=-4.0 mA 


2.4 




2.4 




2.4 




2.4 




V 


Vol 


Output LOW Voltage 


Vcc = Min., loL=8.0 mA 




0.4 




0.4 




0.4 




0.4 


V 


V|H 


Input HIGH Voltage 




2.2 


Vcc 

-I-0.3V 


2.2 


Vcc 

+0.3V 


2.2 


Vcc 

+0.3V 


2.2 


Vcc 

-I-0.3V 


V 


V|L 


Input LOW Voltage 




-0.5 


0.8 


-0.5 


0.8 


-0.5 


0.8 


-0.5 


0.8 


V 


lix 


Input Load Current 


GND <V|<Vcc 


-5 


+5 


-5 


+5 


-5 


+5 


-5 


-1-5 


^A 


loz 


Output Leakage Current 


GND < Vo< Vcc, Output 
Disabled 


-5 


+5 


-5 


+5 


-5 


-1-5 


-5 


-1-5 


HA 


'cc 


Vcc Operating Supply 
Current 


Vcc = Max-, 
louT = mA, 
f = Wx = l/tRC 


Com'l 




120 




110 




160 




155 


mA 


L 








85 




85 




100 


mA 


Mil 
















180 


mA 


ISB1 


Automatic CE 
Power-down Current — 
TTL Inputs 


Max. Vcc, CE > 
V|H, V|N>V|Hor 

V|N < V|L, f = fMAX 


Com'l 




5 




5 




30 




30 


mA 


L 








5 




5 




5 


mA 


ISB2 


Automatic CE 
Power-down Current — 
CMOS Inputs 


Max. Vcc, 
CE > Vcc -0.3V 
V|N> Vcc -0.3V 
or V|N < 0.3V, f = 


Com'l 




0.5 




0.5 




10 




10 


mA 


L 




0.05 




0.05 




0.05 




0.05 


mA 


Mil 
















15 


mA 



Eiectricai ChiaracteristiCS Over the Operating Range (-20, -25, -35, -45) 



[3] 



Parameter 


Description 


Test Conditions 


7C1 99-20 


7C1 99-25 


7C1 99-35 


7C1 99-45 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


VoH 


Output HIGH Voltage 


Vcc = Min., Iqh = -4.0 mA 


2.4 




2.4 




2.4 




2.4 




V 


Vol 


Output LOW Voltage 


Vcc = Min., loL= 8.0 mA 




0.4 




0.4 




0.4 




0.4 


V 


V|H 


Input HIGH Voltage 




2.2 


Vcc 

-I-0.3V 


2.2 


Vcc 

-I-0.3V 


2.2 


Vcc 
-I-0.3V 


2.2 


Vcc 
-I-0.3V 


V 


V|L 


Input LOW Voltage 




-0.5 


0.8 


-0.5 


0.8 


-0.5 


0.8 


-0.5 


0.8 


V 


lix 


Input Load Current 


GND <V|<Vcc 


-5 


-1-5 


-5 


-1-5 


-5 


-1-5 


-5 


-1-5 


p.A 


Iqz 


Output Leakage Current 


GND <V|<Vcc, Output 
Disabled 


-5 


-1-5 


-5 


-1-5 


-5 


-1-5 


-5 


+5 


[lA 


'cc 


Vcc Operating Supply 
Current 


Vcc = Max., 
Iqut = mA, 

f = fMAX = I/IrC 


Com'l 




150 




150 




140 




140 


mA 


L 




90 




80 




70 




70 


mA 


Mil 




170 




150 




150 




150 


mA 



Shaded area contains advance information. 
Notes: 

1 . V|L (min.) = -2.0V for pulse durations of less than 20 ns. 

2. Tft is the "instant on" case temperature. 

3. See the last page of this specification for Group A subgroup testing information. 
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_ ^ CYPRESS^ 

Electrical Characteristics Over the Operating Range (-20, -25, -35, -45) (continued)!^! 



CY7C199 



Parameter 


Description 


Test Conditions 


7C1 99-20 


7C1 99-25 


7C1 99-35 


7C1 99-45 


Unit 


IVIin. 


Max. 


IVIin. 


Max. 


Min. 


Max. 


Min. 


Max. 


ISB1 


Automatic CE 
Power-down Current — 
TTL Inputs 


Max. Vcc,CE>V|H, 

V|N>V|HOrV|N<V|L, 
f = fMAX 


Com'l 




30 




30 




25 




25 


mA 


L 




5 




5 




5 




5 


mA 


ISB2 


Automatic CE 
Power-down Current — 
CIVIOS Inputs 


Max. Vqq, 

CE> Vqq -0.3V 
V|N>Vcc-0-3V or 
V|N < 0.3V f=0 


Com'l 




10 




10 




10 




10 


mA 


L 




0.05 




0.05 




0.05 




0.05 


p.A 


Mil 




15 




15 




15 




15 


mA 



Capacitance!'* 1 



Parameter 


Description 


Test Conditions 


Max. 


Unit 




Input Capacitance 


Ta = 25°C, f = 1 MHz, 
Vcc = 5.0V 


8 


pF 


Cqut 


Output Capacitance 


8 


pF 



AC Test Loads and Waveforms'^i 



5Vo- 
OUTPUTO- 



R1 48m 
^^^^ 



30 pF 

INCLUDING 
JIG AND 
SCOPE 



5Vo- 
OUTPUTO- 



R1 481 n 
wv— , 



I i 



R2 

255 n 



(a) 



INCLUDING 
JIG AND 
SCOPE 



5pF T I 

f 255£2 



(b) 



Equivalent to: THEVENIN EOUIVALENT 
167n 

OUTPUTo vw o 1.73V 



ALL INPUT PULSES 



3.0V 
GND 



10% 



90% 



90%o 

10%o 



Data Retention ChiaracteristiCS Over the Operating Range (L-version only) 



Parameter 


Description 


Conditions'^! 


Min. 


Max. 


Unit 


Vdr 


Vcc for Data Retention 




2.0 




V 


'CCDR 


Data Retention Current 


Com'l 


Vqq = Vdr = 2.0V CE > Vqq - 

0.3V V|N> Vcc -0.3V or V|N< 
0.3V 






M-A 


Com'l L 




10 


|j.A 


tcDRl^l 


Chip Deselect to Data Retention Time 







ns 


tpH 


Operation Recovery Time 


200 




[IS 



Data Retention Waveform 





3.0V ^ 
■*— tCDR — *- 


< DATA RETENTION MODE *■ 

Vdr>2V ^ 


3.0V 




/////////. 


/ \ 





Note: 

4. Tested initially and after any design or process changes that may affect these parameters. 

5. tR< 3 ns for the -1 2 and the -1 5 speeds. tR< 5 ns for the -20 and slower speeds 

6. No input may exceed Vcc + 0.5V. 
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Switching ChiaracteristiCS Over the Operating Range (-8, -10, -12, -15) I^'^l 



Parameter 


Description 


7C199-8 


7C1 99-10 


7C199-12 


7C199-15 


Unit 


Min. 


lUlax. 


lUlin. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read Cycle 




Read Cycle Time 


8 




10 




12 




15 




ns 


Iaa 


Address to Data Valid 




8 




10 




12 




15 


ns 


tOHA 


Data Hold from Address Change 


3 




3 




3 




3 




ns 




CE LOW to Data Valid 




8 




10 




12 




15 


ns 


Idoe 


OE LOW to Data Valid 




4.5 




5 




5 




7 


ns 


Ilzoe 


OE LOW to Low-Z^**J 






















ns 


^HZOE 


OE HIGH to High-Z^**' 




5 




5 




5 




7 


ns 


tlZCE 


CE LOW to Low-Z^^J 


3 




3 




3 




3 




ns 


Ihzce 


CE HIGH to High-Z^**'^J 




4 




5 




5 




7 


ns 




CE LOW to Power- up 






















ns 




CE HIGH to Power-down 




8 




10 




12 




15 


ns 


Write Cycle^^"'^^J 




Write Cycle Time 


8 




10 




12 




15 




ns 


tsCE 


CE LOW to Write End 


7 




7 




9 




10 




ns 


Uw 


Address Set-up to Write End 


7 




7 




9 




10 




ns 


^HA 


Address Hold from Write End 






















ns 


tSA 


Address Set-up to Write Start 






















ns 


tpWE 


WE Pulse Width 


7 




7 




8 




9 




ns 


tsD 


Data Set-up to Write End 


5 




5 




8 




9 




ns 




Data Hold from Write End 






















ns 


Ihzwe 


WE LOW to High-Z^^J 




5 




6 




7 




7 


ns 


^LZWE 


WE HIGH to Low-Z^**J 


3 




3 




3 




3 




ns 



Switchling ChiaracteristiCS Over the Operating Range (-20, -25, -35, -45p- 



Parameter 


Description 


7C1 99-20 


7C1 99-25 


7C1 99-35 


7C1 99-45 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read Cycle 




Read Cycle Time 


20 




25 




35 




45 




ns 




Address to Data Valid 




20 




25 




35 




45 


ns 


tOHA 


Data Hold from Address Change 


3 




3 




3 




3 




ns 


UCE 


CE LOW to Data Valid 




20 




25 




35 




45 


ns 


boE 


OE LOW to Data Valid 




9 




10 




16 




16 


ns 


Ilzoe 


OE LOW to Low-Z^**J 






















ns 


Ihzoe 


OE HIGH to High-Z^*^' 




9 




11 




15 




15 


ns 


^LZCE 


CE LOW to Low-Z^**J 


3 




3 




3 




3 




ns 


Ihzce 


CE HIGHtoHigh-Z^*^' 




9 




11 




15 




15 


ns 


tpu 


CE LOW to Power-up 






















ns 



Shaded area contains advance information. 
Notes: 

7. Test conditions assume signal transition time of 3 ns or less for -12 and -15 speeds and 5 ns or less for -20 and slower speeds, timing reference levels of 1.5V, 
input pulse levels of to 3.0V, and output loading of ttie specified Iol/'oh srid 30-pF load capacitance. 

8. At any given temperature and voltage condition, tnzcE is less tfian \izcE- Woe is less than t|_zoE. arid Ihzw/e is less ttian t|_zwE for any given device. 
9- 'hzoe. 'hzce. arid Ihzwe are specified with Cl = 5 pF as in part (b) of AC Test Loads. Transition is measured ±500 mV from steady-state voltage. 

1 0. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to initiate a write and either signal can terminate 
a write by going HIGH. The data input set-up and holdJiming should be referenced to the rising edge of the signal that terminates the write. 

11. The minimum write cycle time for write cycle #3 (WE controlled, OE LOW) is the sum of t^zwE andtgo. 
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Switching ChiaracteristiCS Over the Operating Range (-20, -25, -35, -45p' ^ 



CY7C199 



Parameter 


Description 


7C1 99-20 


7C1 99-25 


7C1 99-35 


7C1 99-45 


Unit 


IVIin. 


IVIax. 


IVIin. 


Max. 


Min. 


Max. 


Min. 


Max. 




CE HIGH to Power-down 




20 




20 




20 




25 


ns 


Write Cycle^^"'^^J 




Write Cycle Time 


20 




25 




35 




45 




ns 


tsCE 


CE LOW to Write End 


15 




18 




22 




22 




ns 


Uw 


Address Set-up to Write End 


15 




20 




30 




40 




ns 




Address Hold from Write End 






















ns 


tSA 


Address Set-up to Write Start 






















ns 


tpWE 


WE Pulse Width 


15 




18 




22 




22 




ns 


tsD 


Data Set-up to Write End 


10 




10 




15 




15 




ns 




Data Hold from Write End 






















ns 


Ihzwe 


WE LOW to High-Z^^J 




10 




11 




15 




15 


ns 


^LZWE 


WE HIGH to Low-Z^'^J 


3 




3 




3 




3 




ns 



Switchiing Waveforms 
Read Cycle No. l'^^' 



ADDRESS 



DATA OUT 





< tOHA » 




PREVIOUS DATA VALID 




<xx: 



Read Cycle No. 2 I^^, 14] 



CE 



OE 



DATA OUT 



Vcc 
SUPPLY 
CURRENT 



— ^LZOE - 
HIGH IMPEDANCE 



^LZCE 



>c 



DATA VALID 



DATA VALID 



^HZOE 
■ ^HZCE 



> 



HIGH 
/IPEDANCE 



50% 



50%"^ 



ICC 
ISB 



Notes: 

12. Device is continuously selected. OE, CE = V|l. 

13. WE is HIGH for read cycle. 

14. Address valid prior to or coincident with CE transition LOW. 
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CYPRESS= — 

Switching Waveforms (continued) 
Write Cycle No. 1 (WE Controlled)!^ °' ^^-^^^ 



CY7C199 



ADDRESS 



CE 



WE 



><: 



/^/ ///////////. 



OE 




DATA I/O XXXX'XX^ C DATAiN VALID ^ . 



Ihzoe 



Write Cycle No. 2 (CE Controlled)!^ ° ^^^^1 



ADDRESS 
CE 



tsCE 



DATA I/O . 



^HD 



Write Cycle No. 3 (WE Controlled OE LOW)!"' 



DATA INVALID 



ADDRESS 



WE 



tSA 



DATA I/O 



^HZWE 



^HA 



^HD 



^LZWE 



<xxx 



Notes: 

1 5. Data I/O is high impedance if OE = V|h . 

16. If CE goes iHIGiH simultaneously with WE HIGH, the output remains in a high-impedance state. 
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CYPRESS: 



CY7C199 



Typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



1.4 

S 1.2 

6 

-P 1.0 
§ 0.8 



0.6 
0.4 
0.2 



0.0 













Ice 
























V|N =o.uv 










ISB 

















4.0 4.5 5.0 5.5 
SUPPLY VOLTAGE (V) 



6.0 



NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 





1.4 r 


m 




in 


1.2 - 


6 




_o 


1.0 


Q 




LU 
N 


0.8 - 


_l 




< 


0.6 - 


EC 




o 

z 


0.4 - 




0.2 - 




0.0 - 




-55 



^ — ^ Ice 






















- Vcc=5.0V — 
V|N =5.0V 


ISB 









25 125 
AMBIENT TEMPERATURE (°C) 



< 
E 120 



OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 



cc 
cc 

Z) 

o 

LU 

o 
cc 

Z) 

o 

CO 

I- 

Z) 
Q. 

I- 

Z) 

o 



100 

80 

60 

40 

20 
























Vcc- 


5.0V 
5°C 






Ta=2 



















0.0 1.0 2.0 3.0 4.0 
OUTPUT VOLTAGE (V) 



NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



1.4 
1.3 



LU 


1.2 


N 




_l 


1.1 


< 






CC 




O 


1.0 




0.9 




0.8 































Ta=2 


5°C 



















4.0 4.5 5.0 5.5 6.0 
SUPPLY VOLTAGE (V) 



NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



1.6 

< 1-4 
d 

LU 

N 1.2 
_] 

< 

cc 1.0 

O 

z 

0.8 



0.6 

-55 

















Vcc =5.0V 







25 125 
AMBIENT TEMPERATURE ("C) 



OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



< 140 
E 

i_ 120 
z 

LU 

cr 100 
oc 

o 80 
60 



Z) 
Q. 



Z) 

O 



40 

20 







































Vcc =5.0V 
Ta =25°C 



















0.0 1.0 2.0 3.0 
OUTPUT VOLTAGE (V) 



4.0 




Truth! Tabie 



CE 


WE 


OE 


Inputs/Outputs 


Mode 


Power 


H 


X 


X 


High Z 


Deselect/Power-down 


Standby (Isb) 


L 


H 


L 


Data Out 


Read 


Active (Ice) 


L 


L 


X 


Data In 


Write 


Active (Ice) 


L 


H 


H 


High Z 


Deselect, Output disabled 


Active (Ice) 
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CYPRESS: 

Ordering Information 



CY7C199 



Speed 




Package 




Operating 


(ns) 


Ordering Code 


Name 


Packaqe Type 


Range 


8 


CY7C1 99-8VC 


V21 


28-Lead Molded SOJ 


Commercial 




CY7C199-8ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199L-8VC 


V21 


28-Lead Molded SOJ 






CY7C199L-8ZC 


Z28 


28-Lead Thin Small Outline Package 




10 


CY7C199-10VC 


V21 


28-Lead Molded SOJ 


Commercial 




CY7C199-10ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199L-10VC 


V21 


28-Lead Molded SOJ 






CY7C199L-10ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199-10VI 


V21 


28-Lead Molded SOJ 


Industrial 




CY7C199-10ZI 


Z28 


28-Lead Thin Small Outline Package 






CY7C199L-10VI 


V21 


28-Lead Molded SOJ 






CY7C199L-10ZI 


Z28 


28-Lead Thin Small Outline Packaqe 




12 


CY7C199-12PC 


P21 


28-Lead (300-Mil) Molded DIP 


Commercial 




CY7C199-12VC 


V21 


28-Lead Molded SOJ 






CY7C199-12ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199L-12PC 


P21 


28-Lead (300-Mil) Molded DIP 






CY7C199L-12VC 


V21 


28-Lead Molded SOJ 






CY7C199L-12ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199-12VI 


V21 


28-Lead Molded SOJ 


Industrial 




CY7C199-12ZI 


Z28 


28-Lead Thin Small Outline Package 






CY7C199L-12VI 


V21 


28-Lead Molded SOJ 






CY7C199L-12ZI 


Z28 


28-Lead Thin Small Outline Packaqe 




15 


CY7C199-15PC 


P21 


28-Lead (300-Mil) Molded DIP 


Commercial 




CY7C1 99-1 SVC 


V21 


28-Lead Molded SOJ 






CY7C199-15ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199L-15PC 


P21 


28-Lead (300-Mil) Molded DIP 






CY7C199L-15VC 


V21 


28-Lead Molded SOJ 






CY7C199L-15ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199-15VI 


V21 


28-Lead Molded SOJ 


Industrial 




CY7C199-15ZI 


Z28 


28-Lead Thin Small Outline Package 






CY7C199-15DMB 


D22 


28-Lead (300-Mil) CerDIP 


Military 




CY7C199-15LMB 


L54 


28-Pin Rectangular Leadless Chip Carrier 






CY7C199L-15DMB 


D22 


28-Lead (300-Mil) CerDIP 






CY7C199L-15LMB 


L54 


28-Pin Rectangular Leadless Chip Carrier 




20 


CY7C199-20PC 


P21 


28-Lead (300-Mil) Molded DIP 


Commercial 




CY7C199-20VC 


V21 


28-Lead Molded SOJ 






CY7C199-20ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199L-20PC 


P21 


28-Lead (300-Mil) Molded DIP 






CY7C199L-20VC 


V21 


28-Lead Molded SOJ 






CY7C199L-20ZC 


Z28 


28-Lead Thin Small Outline Package 






CY7C199-20VI 


V21 


28-Lead Molded SOJ 


Industrial 




CY7C199-20ZI 


Z28 


28-Lead Thin Small Outline Package 






CY7C199-20DMB 


D22 


28-Lead (300-Mil) CerDIP 


Military 




CY7C199-20LMB 


L54 


28-Pin Rectangular Leadless Chip Carrier 






CY7C199L-20DMB 


D22 


28-Lead (300-Mil) CerDIP 






CY7C199L-20LMB 


L54 


28-Pin Rectangular Leadless Chip Carrier 





Shaded area contains advance information. Contact your Cypress sales representative for availability 
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CYPRESS: 



CY7C199 



Ordering Information (continued) 



Speed 
(ns) 


Ordering Code 


Package 
Name 


Package Type 


Operating 
Range 


25 


CY7C199-25PC 


P21 


28-Lead (300-Mil) Molded DIP 


Commercial 


CY7C199-25SC 


S21 


28-Lead Molded SOIC 


CY7C199-25VC 


V21 


28-Lead Molded SOJ 


CY7C199-25ZC 


Z28 


28-Lead Thin Small Outline Package 


CY7C199-25SI 


S21 


28-Lead Molded SOIC 


Industrial 


CY7C199-25VI 


V21 


28-Lead Molded SOJ 


CY7C199-25ZI 


Z28 


28-Lead Thin Small Outline Package 


CY7C199-25DMB 


D22 


28-Lead (300-Mil) CerDIP 


Military 


CY7C199-25LMB 


L54 


28-Pin Rectangular Leadless Chip Carrier 


35 


CY7C199-35PC 


P21 


28-Lead (300-Mil) Molded DIP 


Commercial 


CY7C199-35SC 


S21 


28-Lead Molded SOIC 


CY7C199-35VC 


V21 


28-Lead Molded SOJ 


CY7C199-35ZC 


Z28 


28-Lead Thin Small Outline Package 


CY7C199-35SI 


S21 


28-Lead Molded SOIC 


Industrial 


CY7C199-35VI 


V21 


28-Lead Molded SOJ 


CY7C199-35ZI 


Z28 


28-Lead Thin Small Outline Package 


CY7C199-35DMB 


D22 


28-Lead (300-Mil) CerDIP 


Military 


CY7C199-35LMB 


L54 


28-Pin Rectangular Leadless Chip Carrier 


45 


CY7C199-45DMB 


D22 


28-Lead (300-Mil) CerDIP 


Military 


CY7C199-45LMB 


L54 


28-Pin Rectangular Leadless Chip Carrier 



Shaded area contains advance information. Contact your Cypress sales representative for availability 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 



Switchiing Characteristics 



Parameter 


Subgroups 


VoH 


1, 2, 3 


Vol 


1, 2, 3 


V|H 


1, 2, 3 


V|L Max. 


1, 2, 3 


I|X 


1, 2, 3 


loz 


1, 2, 3 


'cc 


1, 2, 3 


'SBI 


1, 2, 3 


ISB2 


1, 2, 3 



Parameter 


Subgroups 


Read Cycle 


Irc 


7, 8, 9, 10, 11 


Iaa 


7, 8, 9, 10, 11 


tOHA 


7, 8, 9, 10, 11 


UCE 


7, 8, 9, 10, 11 




7, 8, 9, 10, 11 


Write Cycle 


twc 


7, 8, 9, 10, 11 


Iaa 


7, 8, 9, 10, 11 


Iaw 


7, 8, 9, 10, 11 


Iha 


7, 8, 9, 10, 11 


tsA 


7, 8, 9, 10, 11 


tpWE 


7, 8, 9, 10, 11 


tSD 


7, 8, 9, 10, 11 




7, 8, 9, 10, 11 
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Package Diagrams 



CY7C199 



28-pin (300-Mil) CerDIP D22 

MIL-STD-1835 D-15Config.A 

PIN 1 




muuuuuuuuuuuuu 

— |- ^ 005 MIN. 



.095 



DIMENSIONS IN INCHES 

MIN. 
MAX. 



.155 
.200 



1.430 
1.485 



.125 
.200 



.045 



.090 



.065 
.015 



.110 

SEATING PLANE 




BASE PLANE 



.020 



28-pin Rectangular Leadless Chip Carrier L54 

MIL-STD-183E-11A 



PIN 1 .085 




DIMENSIONS IN INCHES 
MIN. 
MAX. 



.009 R. 
28 PLACES 



.065 . I 

.075 



.066 



.342 
.358 



.540 
.560 



51-80067-" 



.290 



.320 




.009 
.012 



.012 II 
\^ 

15' r 



.330 



.390 
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CY7C199 



Package Diagrams (continued) 



28-pin (300-Mil) Molded DIP P21 



0.140 
0.190 



0.115 
0.160 



0.090 
0.110 



^ DIMENSIONS IN INCHES Mlfi 

I MAX, 
0260 
0.280 



I I 0.030 
~ ~ 0.080 



SEATING PLANE 



1.370 
1.425 





0.120 
0.140 ) 



0.290 
0.325 

/ ^ \ 

1 r 



^ f 0.009 
0.015 012 

I 0.060 I 

^ torn. Im^ 

0.020 



0.385 



28-pin (300-Mil) Molded SOIC S21 

PIN 1 ID 



llMMMMMli 




wTrrmTrmt 

15 28 



^ O.Qgfe 
0.032 



dimensidKis in inches miivl 

MAX. 



0.697 
0.713 



SEATING PLANE 



0.050 
TYP. 



mm 



mmm 



0.013 
0.019 




0.050 



0.0125 

51-85026-A 
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CYPRESS: 



CY7C199 



Package Diagrams (continued) 



DIMENSIONS IN INCHES Mi 

MAX 



28-pin (300-Mil) Molded SOJ V21 



PIN 1 ID 




DETAIL A 
EXTERNAL LEAD DESIGN 



0.330 
0.350 




uuuuuuuuuuuuuu. 

Is 28 




_ . 0.013 
0.019 

□PTIDN 1 



^ 0.026 
0.032 

_J L_ 0.01-4 
0.020 
□PTIDN g 



0.697 
0.713 



-SCATlKlG PLAr^E 



1R 



0.050 _J U 
TYP. 



0.120 
0.140 



~f I l^r^l 0.004"! 

0.025 Mils. 



1. 0.007 
0.013 



0.262 
0.272 



28-Lead Thin Small Outline Package Type 1 (8x13.4 mm) Z28 



NQTE; DRIENT^vTmN LD MAY BE LOCATED EITHER 
AS SHEVW m EPTIEN I ER EPTLEN 2 



□PTrEN 1 
(SEE NETE) 



EPTIEN 2 
CSEE NOTE) 



o 



13.6 
13.2 

1L9 
1L7 



Q5E 

T 

0.27 

T 



L20 S 
LOO ^ 




0.20 
0.12 



0.7 
0.3 



1.02 



T 



0.25 
GAUGE PEANE 



DIMENSLON LN MM 
MAX. 
MIN. 

51 -85071 -*G 



All products and company names mentioned in this document are the trademarks of their respective holders. 
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